Molecular cloning and expression of a novel family A endoglucanase gene from Fibrobacter succinogenes S85 in Escherichia coli.
A Fibrobacter succinogenes S85 gene that encodes endoglucanase hydrolysing CMC and xylan was cloned and expressed in Escherichia coli DH5 by using pUC19 vector. Recombinant plasmid DNA from a positive clone hydrolysing CMC and xylan was designated as pCMX1, harboring 2,043 bp insert. The entire nucleotide sequence was determined, and an open-reading frame (ORF) was deduced. The nucleotide sequence accession number of the cloned gene sequence in Genbank is U94826. The endoglucanase gene cloned in this study does not have amino sequence homology to the other endoglucanase genes from F. succinogenes S85, but does show sequence homology to family 5 (family A) of glycosyl hydrolases from several species. The ORF encodes a polypeptide of 654 amino acids with a measured molecular weight of 81.3 kDa on SDS-PAGE. Putative signal sequences, Shine-Dalgarno-type ribosomal binding site and promoter sequences (-10) related to the consensus promoter sequences were deduced. The recombinant endoglucanase by E. coli harboring pCMX1 was partially purified and characterized. N-terminal sequences of endoglucanase were Ala-Gln-Pro-Ala-Ala, matched with deduced amino sequences. The temperature range and pH for optimal activity of the purified enzyme were 55 approximately 65 degrees C and 5.5, respectively. The enzyme was most stable at pH 6 but unstable under pH 4 with a K(m) value of 0.49% CMC and a V(max) value of 152 U/mg.